In this paper we characterize all pairs A, B of complementing subsets of 2V* = {0,1, -,n-ll for every positive integer n and show some interesting connections between these pairs and pairs of complementing subsets of the set N of all nonnegative integers and the set I of all integers. We also show that the number C(n) of complementing subsets of N n is the same as the number of ordered nontrivial factorizations of n and that
2C(n) = Σ C(d). d\n
The structure of complementing pairs A and B has been studied by de Bruijn [1] , [2] , [3] for the cases C = I and C = N and by A. M. Vaidya [7] who reproduced a fundamental result of de Bruijn for the latter case. In case C = N it is easy to see that A Π B = {0} and that 1 e A U B. Moreover, if we agree that 1 e A, it follows from the work of de Bruijn, that, except in the trivial case A = N, B = {0}, A and B are infinite complementing subsets of N if and only if there exists an infinite sequence of integers {m<} ίί:1 with m< ^ 2 for all i, such that A and B are the sets of all finite sums of the form
respectively where 0 <g α^ < m <+1 for i ^> 0 and where j|f o = 1 and <M< = Πj =i m i f°r i ^ 1. In the remaining case, when just one of A and B is infinite, the same result holds except that the sequence {mj is of finite length r and that x r ^ 0. Similar results can also be obtained in the case of complementing Λ-tuples of subsets of N for k>2.
The case C = I is much more difficult and, while sufficient conditions are easily given, necessary and sufficient conditions that a pair A, B be complementing subsets of / are not known. As an example of sufficient conditions, we note that if A and B are as in (1) For the remainder of the paper, we restrict our attention to the case n > 1 and we use the notation mS to denote the set of all multiples of elements of a set S by an integer m. The following theorem, which characterizes all complementing pairs of order n > 1, now follows by repeated application of Lemma 2. 
Thus, equality holds and this implies that
as claimed. The other equality is an immediate consequence of the Mobius inversion formula. Except for Theorem 2, the preceding theorems reveal a striking parallel between the structure of complementing subsets of N and the structure of complementing pairs of order n. The next theorem exhibits an additional interesting connecting between these two classes of pairs. Also, it is clear that a similar theorem holds giving sufficient conditions that A and B form a pair of complementing subsets of I. The author acknowledges his indebtedness to Professors Ivan Niven and E. A. Maier who made several helpful suggestions concerning the writing of this paper.
